
Status report:
SDSS-II/SNe properties as a function of 

the distance to their host galaxies
Lluís Galbany (IFAE Barcelona)

SDSS-II/SNe Collaboration meeting, Argonne 25/10/2010



• Recent studies of SNe properties depending on global 
characteristics of the hosts (Hubert, Mat...)

• Study SNe properties as a function of LOCAL characteristics (star-
formation rate, metallicity...) of the hosts using the distance to the 
center of the galaxy as a proxy 

• Correlate MLCS & SALT2 SNe parameters (Δ, AV, x1, c...) and 
Hubble residuals with distance to the host center

• Analyze different Hubble diagrams selecting sets depending on 
distance

Motivation
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SDSS-II/SNe
(SMP200Xv7 @sdssdp62 )

Sample Selection
Cuts applied in SNANA 

and in the code
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• 3 distance normalization methods (r band):

• Petrosian radius 50: radius of a circle that 
contains 50% of the flux

• Sersic profile: distance to the center of 
the isophotal ellipse containing half the 
luminosity

• de Vaucouleurs profile (n=4)         
used for ellipticals

• exponential profile (n=1)                 
used for spirals

Distance normalization
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• 3 methods used in order to separate 
the hosts in elliptical and spiral

• color index (u-r)

• Inverse concentration index 
(Petro50/Petro90)

• Likelihood fit (lnLdeV/lnLexp)

• Typing done by majority rule

Host typing
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• Strateva et al. (2001) u-r=2.22

• Dilday et al. (2008) u-r=2.4

• Our best is u-r=2.55

Host typing (2.55)
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MLCS SN properties vs. GCD

• AV, ∆ and Hubble residuals binned (at least 5 SNe) as 
a function of distance

• Linear fit of all the SNe and taking into account 
different host types
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• few slopes 
significantly 
different from zero

• no significant 
different slope 
from fits 
separating 
ellipticals and 
spirals

MLCS fit results
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MLCS Av & ∆ (kpc)



MLCS residual (P50)
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• similar trend on δμ

SALT2 results
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• 2 bins near/far:

• PGCD: 4kpc

• NGCD: 1 unit

MLCS near-far binning
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• 2 bins near/far:

• PGCD: 4kpc

• NGCD: 1 unit

SALT2 near-far binning



• No sign of significant slopes fitting the SN 
parameters as a function of the distance 
(except residuals vs P50) 

• Not enough data to see differences taking into 
account the different host types

• With BOSS (SDSS-III) we are going to increase 
the number of spectroscopical hosts of photo-
Ia [105]. 

• Things that we don’t take into account:     
spiral arms, inclination ...

Summary
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Plots



SDSS-II/SNe Collaboration meeting, Argonne 25/2010

Stacked Unit area Absolute #

∆

AV

δµ

MLCS results



MLCS 
results 
(kpc)



MLCS 
results 
(P50)



MLCS 
results 
(deV)



MLCS 
results 
(exp)



SALT2 
results 
(kpc)



SALT2 
results 
(P50)



SALT2 
results 
(deV)



SALT2 
results 
(exp)


